IN THE CLAIMS 



ll (Currently amended) An apparatus for rotating a display orientation of captured image 
fdatiyfepr^sentative of an object, the apparatus comprising: 

^an image sensor, for generating said captured image data; 

orientation sensor coupled to said image sensor, for generating a signal 

corresponding to the position of the image sensor relative to said object; 
smory, having an auto-rotate unit comprising program instructions for selectively 
transforming said captured image data into rotated image data in response to 
^said position signal, said memory coupled to said image sensor and to said 
ientation sensor; and 

an image Wocessing unit coupled to said memory for executing program instructions 

storied in said memory; and 
wh e r e in (a) said imag e proc e ssing unit proc e ss e s an i by j array of said captur e d 

imagenata and said imag e s e nsor g e n e rat e s an i+1 byj+1 array of said imag e 
data, orYb) 

an image captureWit generates an additional row and column of pixels for said 
captured image data from said image sensor. 

2. (Original) The apparatus of claim 1, wherein the memory further comprises: 

an image processing unit comprising program instructions for transforming one from 
a group consisting of captured image data and portrait image data, into 
processed image data. 



3. (Original) The apparatus of claim 1, wherein: the signal is a portrait_lefl signal if the 
image sensor is rotated clockwise from a landscape orientation relative to the object, and the 
signal is a portrait _right signal if the image sensor is rotated counter-clockwise from the 
landscape orientation relative to the object;Vnd 

the auto-rotate unit comprises pr(kram instructions for transforming the captured 

image data into portrait_len image data in response to the portrait_lefl signal 
and into portrait_right imag&data in response to the portrait_right signal 
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4. (Original) The apparatus of cl 



the signal is a landscape signal 



aim 1, 



relative to the object; a id 



the auto-rotate unit comprises 
image data into landsc* 



urogram instructions for transforming the captured 
pe image data in response to the landscape signal 



wherein: 



if the image sensor is positioned in a level orientation 



5. (Original) The apparatus of clai m 3, wherein: 

the image sensor has a top, a b ottom, a right side and a left side; 
the auto-rotate unit program ir structions transform the captured image data into the 
portrait_left image date by transferring a prior portrait_left line of image data 
which starts further toward the bottom of the image sensor and ends further 
toward the top of the ir lage sensor, then transferring a subsequent portrait_left 
line of image data, loc* ted closer to the right side of the image sensor than the 
prior portrait_left line < >f image data, and also starting further toward the 
bottom of the image sensor and ending further toward the top of the image 
sensor; and 

the auto-rotate unit program instructions transform the captured image data into the 
portrait_right image dat i by transferring a prior portrait_right line of image 

toward the top of the image sensor and ends further 
image sensor, then transferring a subsequent 
portrait_right line of irrjage data, located closer to the left side of the image 
sensor than the prior poptrait_right line of image data, and also starting further 
toward the top of the injiage sensor and ending further toward the bottom of 
the image sensor. 



data which starts furthe: 
toward the bottom of tl 



6. (Original) The apparatus of claim 4, wherein: 

the image sensor has a top, a bottom, a right side and a left side; and 
the auto-rotate unit program instructions transform the captured image data into the 
landscape image datapy transferring a prior landscape line of image data 
which starts further toward the left side of the image sensor and ends further 
toward the right side of the image sensor, then transferring a subsequent 
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landscape line of image dat a, located closer to the bottom of the image sensor 
than the prior landscape lino of image data, and also starting further toward 
the left side of the image S€ nsor and ending further toward the right side of the 
image sensor. 



7. (Original) The apparatus of claim 3 
the portrait_left signal is generatec 
rotated approximately 45 



wherein: 

by the orientation sensor if the image sensor is 
clockwise from the level orientation, and the 
portrait_right signal is gem rated by the orientation sensor if the imaging 
subsystem is rotated approximately 45° counter-clockwise from the level 
orientation. 




8. (Original) The apparatus of claim 5, 
the prior portrait_left line of image 



vherein: 

lata and the prior portrait_right line of image data 
comprise a "green, red, greei t, red" pixel pattern; and 
the subsequent portrait_left line of image data and the subsequent portrait_right line 
of image data comprise a "bl le, green, blue, green" pixel pattern. 



9. (Allowed) An apparatus for rotating 
data having an i-by-j pixel matrix with a patte: 

an image sensor, for generating the 

an input device, for generating a po 
selection, a portrait_right si, 
landscape signal in response 

a memory, having: 

an auto-rotate unit comprising pro 
multicolor captured image d 
portrait-left signal, portraitj 
signal, and landscape image 



display orientation of multicolor captured image 
representative of an object, comprising: 
ulticolor captured image data; 
ait_left signal in response to a first user 
al in response to a second user selection, and a 
|to a third user selection; 

instructions for selectively transforming the 
tta into portrait_left image data in response to the 
ight image data in response to the portrait_right 
tta in response to the landscape signal; and 
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tig] 



an image processing unit comprising program instructions for transforming the 

portrait_left image data, the portrait_right image data and the landscape image 
data into processed image c ata; and 
a processing unit, coupled to the image sensor, to the input device, and to the 
memory, for executing pro jram instructions stored in the memory; 



wherein said image processing un|t 
columns of the multicolor 



changes the number of pixel rows and pixel 
:aptured image data such that, from a defined 
referenced viewpoint, the )ortrait left image data, the portrait right image data, 
and the landscape image dpta, each includes the an (i-l)-by-(j-l) pixel matrix 
having said pattern. 



10. (Allowed) The apparatus of claim 
length for processing the portrait_left image 
line length for processing the landscape imag ; 



9, wherein the image processing unit has a first line 
c ata and the portrait_right image data and a second 
data. 



11. (Currently amended) A method fo 



representative of an object, comprising the steps of: 



generating image data with an im 



rotating a display orientation of image data 



ge sensor; 



identifying an orientation of the ii lage sensor relative to the object at a time 

substantially simultaneous with the generating step, where said identifying is 
performed by an orientati m sensor; and 

selectively transferring data to ar image processing unit in response to the identifying 
step; 

wherein said image processing uhit rotates said display orientation of said image data 
and (a) said imag e proc e; i sing unit process e s an i by j array of said captur e d 
imag e data and said imaj; e s e nsor g e n e rat e s an i+l - by - j+1 array of said imag e 
data, or (b) an imag e captur e unit g e n e rat es by generating an additional row 



and column of pixels for said captured image data from said image sensor. 



12. Cancelled. 
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13. (Original) The method of claim (l 
within the image data caused by defects 



, further comprising the step of correcting defects 
within the image sensor. 



14. (Original) The method of claim 1 



, wherein the image sensor comprises a top, a right 



side and a left side, wherein the image compi ises a "top portion," and wherein the step of 
identifying an orientation further comprises t le steps of: 

identifying a portrait_left orientation, if the left side of the image sensor corresponds 

to the "top portion" of the < )bject; 
identifying a portrait_right orienta ion, if the right side of the image sensor 

corresponds to the "top poi tion" of the object; and 
identifying a landscape orientation! if the top of the image sensor corresponds to the 
"top portion" of the object. I 



15. (Original) The method of claim 11,] wherein the step of identifying an orientation 
further comprises the steps of: 

identifying a portrait_left orientatioh, in response to a user selection of the 

portrait_left orientation on an input device; 
identifying a portrait_right orientation, in response to a user selection of the 

portrait_right orientation on the input device; and 
identifying a landscape orientation, {in response to a user selection of the landscape 
orientation on the input device. 



16. (Original) The method of claim 11, wherein the orientation is a portrait_left 
orientation, wherein the image data is comprised of an array of pixel colors ordered in rows and 
columns, and wherein the step of selectively transferring comprises the steps of: 

initializing a column variable to a fqst column of pixel colors required by the image 
processing unit; 

initializing a row variable to a row containing a first pixel color required by the image 
processing unit; 

transferring pixel color at an array location defined by the row variable and the 
column variable to and the image processing unit; 
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row containing a next pixel color required by the 
a row containing a last pixel color has not been 



A 

decrementing the row variable to a 

image processing unit; 
returning to the transferring step, i: 

transferred; 

incrementing the column variable tp a next column of pixel colors required by the 

image processing unit; and 
returning to the initializing a row vjariable step, if a last column of pixel colors has not 

been transferred. 



17. (Original) The method of claim 161 wherein the image data is replaced by defective 
image sensor information, further comprising the step of repeating the steps of claim 16. 

18. (Original) The method of claim id, further comprises the steps of: 
configuring the image processing jinit to accept an image data line length 

corresponding to the portrait_left orientation; and 
performing image processing on ajline of transferred image data. 

19. (Original) The method of claim 1 1, wherein the orientation is a portrait_right 
orientation, wherein the image data is comprised of an array of pixel colors ordered in rows and 
columns, and wherein the step of selectivelyftransferring comprises the steps of: 

initializing a column variable to ^ first column of pixel colors required by the image 
processing unit; 

initializing a row variable to a rojiv containing a first pixel color required by the image 
processing unit; 

transferring pixel color at an arrajy location defined by the row variable and the 

column variable, to the image processing unit; 
incrementing the row variable to|a row containing a next pixel color required by the 

image processing unit; 
returning to the transferring step,|if a row containing a last pixel color has not been 

transferred; 

decrementing the column variable\to a next column of pixel colors required by the 
image processing unit; and \ 



App. No. 10/040,249 



1 8602/066 1 4/SF/5 1 041 69. 1 



returning to the initializing a row variable step, if a last column of pixel colors has not 
been transferred. 

* 

20. (Original) The method of claim 1 1, wherein the orientation is a landscape orientation, 
wherein the image data is comprised of an qrray of pixel colors ordered in rows and columns, 
and wherein the step of selectively transferr ng further comprises the steps of: 

initializing a row variable to a fi st row of pixel colors required by the image 
processing unit; 

initializing a column variable to a column containing a first pixel color required by 

the image processing uni t; 
transferring pixel color at an arr ty location defined by the row variable and the 

column variable, to the i nage processing unit; 
incrementing the column variab e to a column containing a next pixel color required 

by the image processing unit; 
returning to the transferring stepj, 

been transferred; 
incrementing the row variable tc 
processing unit; and 

returning to the initializing a coljumn variable step, if a last row of pixel colors has not 
been transferred. 

21. (Original) An apparatus for rotating a display orientation of multicolor image data 
having an i-by-j pixel matrix with a pattern representative of an object, comprising: 

means for generating multicolo 1 image data with an image sensor; 

orientation sensor means for id< :ntifying an orientation of said image sensor relative to 

said object at a time substantially simultaneous with said generating said 

multicolor image data; j nd 
means for selectively transferrii lg said multicolor image data to an image processing 

unit in response to said neans for identifying; 
wherein said image processing mit rotates said display orientation of said multicolor 

image data for providing rotated multicolor image data, and changes the 



, if a column containing a last color pixel has not 
a next row of pixel colors required by the image 
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number of pixel rows and pipcel columns of said multicolor image data such 
that, from a defined referenced viewpoint, said rotated multicolor image data 



includes-teaigg an (i-l)-by -i 

22. (Original) The apparatus of claim I 
additional row and column of image data. 

23. (Original) The apparatus of claim 
within the image data caused by defects withii 



24. (Original) The apparatus of claim 
right side and a left side, wherein the image 
for identifying an orientation further comprise 
means for identifying a portrait 
corresponds to the "top 
means for identifying a portrait_ri 

corresponds to the "top 
means for identifying a landscape 
corresponds to the "top 



21, 



(j-1) pixel matrh^said pattern. 
1, further comprising means for generating an 



1, further comprising means for correcting defects 
the image sensor. 



, wherein the image sensor comprises a top, a 
ccjmprises a "top portion," and wherein the means 
se>: 

leut orientation, if the left side of the image sensor 
portion" of the object; 

ht orientation, if the right side of the image sensor 
portion" of the object; and 

orientation, if the top of the image sensor 
portion" of the object. 



25. (Original) The apparatus of claim 11 9 wherein the orientation is a portrait_left 
orientation, wherein the image data is compri ;ed of an array of pixel colors ordered in rows and 
columns, and wherein the means for selective ly transferring comprises: 

means for initializing a column v* riable to a first column of pixel colors required by 

the image processing unit: 
means for initializing a row variable to a row containing a first pixel color required by 

the image processing unif; 
means for transferring pixel color at an array location, defined by the row variable 



and the column variable 
means for decrementing the rov r 



required by the image p -ocessing unit; 



to the image processing unit; 

variable to a row containing a next pixel color 
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means for returning to the means transferring, if a row containing a last pixel color 

has not been transferred; 
means for incrementing the column variable to a next column of pixel colors required 

by the image processing unit; and 



means for returning to the means 



or initializing a row variable, if a last column of 




pixel colors has not been t -ansferred. 

26. (Original) The apparatus of claim 21, wherein the orientation is a portrait_right 
orientation, wherein the image data is compiised of an array of pixel colors ordered in rows and 
columns, and wherein the means for selectively transferring comprises: 

means for initializing a column v ariable to a first column of pixel colors required by 

the image processing unii ; 
means for initializing a row vari; ble to a row containing a first pixel color required b; 

the image processing uni ; 
means for transferring pixel colop at an array location, defined by the row variable 

o the image processing unit; 
variable to a row containing a next pixel color 
required by the image pre cessing unit; 
means for returning to the means for transferring, if a row containing a last pixel color 

has not been transferred; 
means for decrementing the colilmn variable to a next column of pixel colors required 
by the image processing unit; and 

for initializing a row variable, if a last column of 
transferred. 



and the column variable 
means for incrementing the row 



means for returning to the mear s 
pixel colors has not been 



27. (Original) The apparatus of clam 21, wherein the orientation is a landscape 
orientation, wherein the image data is com jrised of an array of pixel colors ordered in rows and 
columns, and wherein the means for selectively transferring comprises: 

means for initializing a row vai table to a first row of pixel colors required by the 
image processing unit; 
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means for initializing a column variable to a column containing a first pixel color 

required by the image process ng unit; 
means for transferring pixel color at ap array location, defined by the row variable 

and the column variable, to the image processing unit; 
means for incrementing the column variable to a column containing a next pixel color 

required by the image proces sing unit; 
means for returning to the means foi transferring, if a column containing a last color 

pixel has not been transferre 
means for incrementing the row var able to a next row of pixel colors required by the 



image processing unit; and 
means for returning to the means foi 



pixel matrix with a pattern representative of an 



initializing a column variable, if a last row of 



pixel colors has not been trai isferred. 

28. (Original) A computer useable medi im embodying computer readable program code 
for causing a computer to rotate a display orient ition of multicolor image data having an i-by-j 



cbject, by performing steps comprising: 



generating said multicolor image date with an image sensor; 
identifying an orientation of the imag ; sensor relative to the object at a time 

substantially simultaneous wit i the generating step, wherein said identifying 
of said orientation is performe d with an orientation sensor; and 
selectively transferring image data to an image processing unit in response to the 
identifying step, 

wherein said image processing unit rc tates said display orientation of said multicolor 
image data for providing rotated multicolor image data, and changes the 
number of pixel rows and pix<;l columns of said multicolor image data such 
that, from a defined referenced viewpoint, said rotated multicolor image data 
includes IwSaig an (i- 1 )-by-(jjl ) pixel matri^aid pattern. 

29. (Original) The computer useable medium of claim 28, further comprising program 
code for generating an additional row and column of image data. 
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30. (Original) The computer useable medium of claim 28, further comprising program 
code for correcting defects within the image data caused by defects within the image sensor. 

31. (Original) The computer useable medium of claim 28, wherein the image sensor 
comprises a top, a right side and a left side, w lerein the image comprises a "top portion," and 
wherein the program code for performing the i tep of identifying an orientation further comprises 
program code for: 

identifying a portraitjeft orientation, if the left side of the image sensor corresponds 

to the "top portion" of the o >ject; 
identifying a portrait_right orientation, if the right side of the image sensor 

corresponds to the "top port on" of the object; and 
identifying a landscape orientation, jf the top of the image sensor corresponds to the 
"top portion" of the object. 



32. (Original) The computer useable meiium of claim 28, wherein the orientation is a 
portrait_left orientation, wherein the image data is comprised of an array of pixel colors ordered 
in rows and columns, and wherein the program < ;ode for performing the step of selectively 
transferring comprises program code for: 

initializing a column variable to a fir st column of pixel colors required by the image 
processing unit; 

initializing a row variable to a row c mtaining a first pixel color required by the image 
processing unit; 

transferring pixel color at an array lc cation, defined by the row variable and the 

column variable, to the imag 2 processing unit; 
decrementing the row variable to a ijow containing a next pixel color required by the 

image processing unit; 
returning to the transferring step, if ; 

transferred; 

incrementing the column variable to|a next column of pixel colors required by the 
image processing unit; and 



row containing a last pixel color has not been 
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returning to the initializing a row vari able step, if a last column of pixel colors has not 
been transferred. 

33. (Original) The computer useable me( ium of claim 28, wherein the orientation is a 
portrait_right orientation, wherein the image dati is comprised of an array of pixel colors ordered 
in rows and columns, and wherein the program < ode for performing the step of selectively 
transferring comprises program code for: 

initializing a column variable to a fin t column of pixel colors required by the image 
processing unit; 

initializing a row variable to a row containing a first pixel color required by the image 
processing unit; 

transferring pixel color at an array loc ation, defined by the row variable and the 

column variable, to the image processing unit; 
incrementing the row variable to a roy containing a next pixel color required by the 

image processing unit; 
returning to the transferring step, if a ijow containing a last pixel color has not been 

transferred; 
decrementing the column variable to zj i 

image processing unit; and 
returning to the initializing a row variable step, if a last column of pixel colors has not 
been transferred. 

34. (Original) The computer useable medium of claim 28, wherein the orientation is a 




landscape orientation, wherein the image data is c 
rows and columns, and wherein the program code 
transferring comprises program code for: 

initializing a row variable to a first ro 

processing unit; 
initializing a column variable to a col 
the image processing unit; 



next column of pixel colors required by the 



omprised of an array of pixel colors ordered in 
for performing the step of selectively 

of pixel colors required by the image 

containing a first pixel color required by 
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>5 Uf 



transferring pixel color at an array location, defined by the row variable and the 

column variable, to the image processing unit; 
incrementing the column variable to a column containing a next pixel color required 

by the image processing unit; 
returning to the transferring step, if a |;olumn containing a last color pixel has not 
been transferred; 

incrementing the row variable to a nefxt row of pixel colors required by the image 
processing unit; and 

returning to the initializing a column|variable step, if a last row of pixel colors has not 
been transferred. 




35. (Original) An apparatus for rotating /a display orientation of multicolor captured 
image data having an i-by-j pixel matrix with a/pattern representative of an object, comprising: 
an image sensor, for generating saia multicolor captured image data; 
an orientation sensor coupled to sain image sensor, for generating a signal 

corresponding to the position of said image sensor relative to said object; and 
a hardware device, having an auto-totate unit comprising circuits for selectively 
transforming said multicoltir captured image data into rotated multicolor 
image data in response to said position signal, said hardware device coupled 
to said image sensor and to said orientation sensor; 
wherein, from a defined referenced viewpoint, said rotated multicolor image data 

>ixel matrix having said pattern. 



includes an (i-l)-by-(j-l) 



i aid i 



36. (Currently amended) An apparatus 
image data representative of an object, the 
an image sensor, for generating 
an input device, for generating ah 
a memory, having an auto-rotate 
data into rotated image d 
input device; and 
an image processing unit coupled 



for rotating a display orientation of captured 
apparatus comprising: 
captured image data; 
orientation signal in response to a user selection; 
unit for selectively transforming said captured image 
ita in response to said orientation signal from said 



to said memory for processing the image dataf 
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^wherein (a) said image sensor generates at l e ast on e mor e row and column of pix e ls 
than th e image proc e ssing unit process e s or (b) an imag e captur e unit gen e rat e s by 
generating at least one additional rojw and column of pixels for said captured image 
data from said image sensor. 



37. (Currently amended) A digital image capture device, comprising: 
an image sensor, for g e n e rating ca rturing image data; 

an orientation sensor, for generatii ig an orientation signal indicating whether the 

image sensor is in a portra t or landscape position for automatically s e nsing 
th e ori e ntation of th e imag ? s e nsor r e lativ e to a r e f e r e nc e ori e ntation and 
g e n e rating an ori e ntation signal indicating the ori e ntation of th e image s e nsor 



r e lativ e to th e r e fer e nc e or e ntation ; and 



an auto-rotate unit coupled to the image sensor and the orientation sensor, for 

automatically rotating the image data in response to the orientation signal. 



38. (Original) The digital image capture 
an image processing unit coupled Ho 
rotated image data. 



device of claim 37, further comprising: 

the auto-rotate unit, for processing a subset of the 



39. (Original) The digital image capture device of claim 37, further comprising: 
an image capture unit coupled to t le image sensor, for adding m additional rows and 

n additional columns to ar i-by-j array of image data to form an i+m-by-j+n 
array of image data to be i otated by the auto-rotate unit in response to the 
orientation signal. 

40. (Currently amended) A method off rotating image data in a digital image capture 
device, comprising: 

capturing image data from an lm^ge 
automatically s e nsing the ori e ntation 



ori e ntation; 



sensor; 

of th e imag e s e nsor relative to a refer e nce 
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providing an orientation signal indicating whether the image sensor is in a portrait or 
landscape position the orientation of th e imag e s e nsor r e lativ e to th e r e f e r e nc e 
ori e ntation ; and 

automatically rotating the captured irfiage data in response to the orientation signal. 

41. (Original) The method of claim 40, \ /herein the rotating step further comprises: 
automatically rotating a subset of captured image data in response to the orientation 

signal. 

42. (Previously amended) The method o 
adding m additional rows and n additional 

data to form an i+m-by-j+n 



claim 40, further comprising: 

columns to an i-by-j array of the image 
of image data. 



array 



43. (Currently amended) A computer-readable medium having stored thereon instructions 
which, when executed by a processor, cause the processor to perform the steps of: 
capturing image data from an image aensor; 

automatically s e nsing th e orientation pf th e imag e sensor relativ e to a r e f e r e nc e 
ori e ntation; 

providing an orientation signal indicating whether the image sensor is in a portrait or 
landscape orientation th e ori e ptation of th e image s e nsor r e lativ e to th e 
r e fer e nc e ori e ntation ; and 
automatically rotating the captured ijnage data in response to the orientation signal. 




44. (Original) The computer-readable nfedium of claim 43, wherein the rotating step 
further comprises: 

automatically rotating a subset of captured image data in response to the orientation 
signal. 



45. (Previously amended) The computjer-readable medium of claim 43, further 
comprising: 

adding m additional rows and n additional 
data to form an i+m-by-j+ 



columns to an i-by-j array of the image 
array of image data. 
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46. (Currently amended) A digital image capture device, comprising: 
image sensor means for generating/image data; 

m e ans for automatically sensing tn e ori e ntation of th e imag e sensor r e lativ e to a 

r e ference orientation; I 
means for generating an orientation signal indicating either a portrait orientation or a 
landscape orientation of the image sensor the orientation of th e imaae s e nsor 



r e lativ e to the r e f e r e nc e 



e M e ntation ; and 



means for automatically rotating 



47. (New) A digital image capture d svice, comprising 



an image sensor, for generating 



and columns of pixels; 



an orientation sensor coupled to 



said image sensor, for generating a position signal 




a memory, having an auto-rotate 



column of pixels less the n 



captured image data, sail 1 



orientation sensor; and 



an image processing unit coupl 



the image data in response to the orientation signal. 



aid captured image data including a plurality of rows 



indicating whether the in lage sensor is in a portrait or landscape position; 



unit comprising program instructions for selectively 



transforming said captured image data into rotated image data in response to 



said position signal by piocessing at least one row of pixels and at least one 



the plurality of rows and columns of pixels in the 



memory coupled to said image sensor and to said 



instructions to rotate sa d capture image data. 



d 



to said memory for executing the stored program 



48. (New) A method for rotating a 



generating image data with an 



image sensor including a plurality of rows and 



for the image data subs 



data; and 



display orientation of image data, comprising: 



columns of pixels; 

determining with an orientatioh sensor a portrait orientation or a landscape orientation 



antially simultaneously with generating the image 
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